Sleep disturbances are common in pregnancy. Insomnia is a frequent sleep disturbance experienced by pregnant women which can be primary or due to co-morbid conditions. The differential diagnosis of insomnia in pregnancy includes anxiety disorders, mood disorders, breathing related sleep disorders and restless legs syndrome. Early interventions to treat the sleep disturbance are recommended to avoid adverse pregnancy outcomes. Management strategies include improving sleep hygiene, behavioral therapies, and pharmacotherapy. The risks of pharmacotherapy must be weighed against their benefits due to the possible risk of teratogenicity associated with some medications. Methods: We searched PubMed and Google Scholar employing a combination of key words: pregnancy, sleep disturbances, Obstructive Sleep Apnea, Sleep disorders and insomnia. We included original studies, review articles, meta-analysis and systematic reviews in our search prioritizing articles from the last 10-15 years. Articles older than 15 years were only included if their findings had not been superseded by more recent data. Further selection of articles was done from bibliographies and references of selected articles. Conclusion: Sleep disturbances in pregnancy are common and cause considerable morbidity. Management includes a combination of non-pharmacological and pharmacological treatments carefully weighing the risks and benefits of each for the expectant mother and fetus.
INTRODUCTION
Sleep disturbances are common in pregnancy. A US National Sleep Foundation's Women and Sleep Survey in 1998 found 78% of women reported disturbed sleep during pregnancy and 15% of women developed Restless Legs Syndrome (RLS) during 3 rd trimester of pregnancy. Additionally, 15% of pregnant or recently pregnant women reported one weekday nap and 60% women reported at least one weekend nap.
Sleep duration and quality related changes in pregnancy may be due to many proposed and interrelated mechanism like hormonal, physiologic, metabolic, psychological and posture related changes.
For example during first trimester, a rise in progesterone levels may cause excessive day time sleepiness, decreased muscle tone, increased risk of sleep apnea, snoring and sleep interruptions. Frequent trips to the bathroom, nausea and vomiting, pregnancy related discomfort like back pain, fetal movements and gastro-esophageal reflux can also impair the quality of sleep.
Anxiety during pregnancy may be further amplified by concerns about labor, delivery and its outcome. Poor quality sleep is not only a core feature of prenatal, intra-natal and postpartum depression, but also a risk factor for mood disturbances in pregnancy. After child birth it becomes even harder for new mothers to have a good night's sleep.
Sleep disturbances affect health and quality of life and may also negatively influence obstetric outcomes. A recent study at University of California, San Francisco found that women who slept less than 6 hours per night were more likely to have longer labor and were 4.5 times more likely to have a cesarean section.
Both non-pharmacological and pharmacological interventions may alleviate sleep disturbances. This review is intended to provide practitioners with an understanding of sleep changes in pregnancy and guide them in rational approaches to their management. Sleep Alterations during Pregnancy: Sleep related problems are common during pregnancy including insomnia, RLS, sleep apnea, nighttime gastroesophageal reflux disease (GERD), back pain, quickening and frequent nighttime urination. First Trimester: Sleep problems and changes in sleep patterns start during the first trimester of pregnancy 1 most likely influenced by the rapid changes in reproductive hormone levels. Levels of progesterone rise throughout pregnancy. At 36 weeks progesterone levels are 10 times greater than peak menstrual cycle levels. Women during first trimester take day time naps in part due to fatigue.
In animal studies, progesterone administration has been observed to have sedating effects, to reduce wakefulness, shorten the latency and increase the duration of non-rapid eye movement (NREM) sleep. Estrogen reduces the amount of Rapid Eye Movement (REM) sleep.
2 Progesterone metabolites impact brain gamma amino butyric acid-A(GABA-A) receptors 2 which are thought to drive these sleep changes.
In animal studies, estrogen selectively suppresses REM sleep 3 an effect possibly due to increased brainstem nor-epinephrine turnover. 4 However, increased REM sleep has been observed in human studies of peri-menopausal women receiving estrogen replacement therapy, 5 making it difficult to understand the specific effects of estrogen on sleep during human pregnancy. In an animal model, total sleep time increases during pregnancy, with an early but transient increase in REM duration, a sustained increase in NREM sleep over the course of pregnancy, and increased diurnal sleep during late gestation. 6 In human pregnancy, hypersomnolence is a common complaint during the first trimester.
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Corresponding to this period of increased sleepiness, women surveyed about their sleep habits during pregnancy reported an average increase of 0.7 hours of sleep duration during the first trimester, compared to the pre-pregnancy period. 8 Similarly, a mean increase of more than 30 minutes of nighttime sleep was noted at 11 to 12 weeks of gestation in 33 women who underwent in-home polysomnography prior to conception and during each trimester of pregnancy.
1 During first trimester Stage 1 of NREM sleep increases whereas stage 3 of NREM decreases and sleep efficiency decreases compared to the pre-pregnancy period. 1 Sleep during first trimester is also disturbed due to fatigue as well as nausea or vomiting.
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Second and Third Trimester: By late in the second trimester (23-24 weeks of gestation), total night-time sleep time falls. 1 There is an increased amount of stage 3 NREM sleep compared to the first trimester with a corresponding increase in complaints of interrupted sleep due to nocturnal GERD.
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During the third trimester, the majority of women have sleep difficulties. Less than 2% report no nocturnal awakenings. 8 There is reduction in the percentage of REM and Stage 3 NREM sleep and an increase in stage 1 NREM sleep. 10 Despite increased wake time after sleep onset and reduced nighttime sleep time compared to the first 2 trimesters, total sleep time normalizes or increases to approximately pre-pregnancy sleep level. There is no evidence of a shift in circadian phase (e.g. delayed sleep phase or advanced sleep phase) with melatonin levels showing a diurnal rhythm.
A majority of women experience sleep problems in 3 rd trimester with over 98% reporting nocturnal awakenings. There is a rise in Stage 1 NREM and reduction in Stage 3 and REM parts of sleep. Despite these changes and reduced sleep time as compared to first 2 trimesters, total sleep time normalizes to almost pre-pregnancy levels. There is no evidence of changes in circadian rhythm with melatonin levels showing a diurnal rhythm. In 3 rd trimester, sleep disturbances are due to general discomfort caused by backache, urinary frequency, fetal movements, GERD and leg discomfort. Postpartum period: Sleep problems increase in the first 6 months after child birth with total nocturnal sleep time of less than 6 hours. 11 Sleep efficiency improves over time as the infant's circadian rhythm matures. Women who breastfeed have more stage N3 sleep (third phase of NREM sleep) than those who do not, which could be attributed to prolactin's effect on stage N3 sleep. 12 There is shortened latency to stage REM sleep at 1 month postpartum, which could be attributed to progesterone returning to pre-pregnancy level or sleep loss in the postpartum period.
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Insomnia in pregnancy: Insomnia is defined both as a symptom and as a disorder. As a symptom this clinical condition is quite common in practice, however, as a diagnosis, insomnia has multiple defined sub-classifications in DSM 5 (Diagnostic and Statistical Manual-5th Edition) ( Table-I). 14 A majority of women experience insomnia during pregnancy with rates as high as 80%. 15 Insomnia is worse in the third trimester. 15 A diagnosis is usually made by clinical history which includes screening for common sleep disorders seen in pregnant women.
Because of the common co-morbid nature of insomnia, the DSM-5 recommends using the term Ali M. Hashmi et al. A. An urge to move the legs accompanied by or in response to uncomfortable or unpleasant sensation in legs characterized by:
1) The urge to move the legs begins or worsens during periods of inactivity or rest.
2) The urge to move the legs is partially or fully relieved by movement.
3) The urge to move the legs is worse in evening and night than at day, or occurs only in the evening or at night. B. The symptoms occurs >3 times/week or have persisted for at least 3 months C. Accompanied by significant impairment or distress in social, behavioral, educational, academic and other areas of functioning. D. The symptoms in A are not attributed to any medical disorder (e.g., arthritis, leg cramps, leg ischemia) or any other mental disorder (e.g. habitual foot tapping) E. Symptoms are not attributable to the physical effects of drugs of abuse or medication.
A predominant complaint of dissatisfaction with sleep quantity or quality, associated with one (or more) of the following symptoms: 15 However, treating these problems does not necessarily mean that insomnia will automatically get better.
Daytime effects of insomnia include hypersomnia, fatigue and mood changes. Insomnia can also negatively impact partner relationship and interfere with mother-infant bonding. Moreover, sleep disturbances in 3 rd trimester are associated with increased perception of labor pain, longer labor and increased operative births. Patients with insomnia have high pro-inflammatory cytokines which is also seen in postpartum depression, preterm birth and other pregnancy complications. Clinicians should address the sleep disturbances promptly because it puts the pregnant women at higher risk of complications like depression in late third trimester or after child birth.
Differential diagnosis of insomnia in pregnancy:
Anxiety disorders: Sleep disturbance assessment should include careful screening of primary mood disorders like major depressive disorder (MDD) or bipolar disorder or primary anxiety disorders like generalized anxiety disorder (GAD), posttraumatic stress disorder (PTSD), panic disorder or obsessive compulsive disorder (OCD) because these conditions can present as prenatal insomnia.
As with MDD, diagnostic criteria for conditions such as GAD may overlap with common symptoms of pregnancy including being easily fatigued, difficulty concentrating, emotional reactivity, and muscle tension. For the diagnosis of GAD, patients also manifest excessive anxiety and worry that is difficult to control for at least 6 months and cause clinically significant distress and impairment. Similarly, difficulty falling or staying asleep and restless sleep are included in the diagnostic criteria for PTSD but patients with PTSD also have other symptoms such as hyperarousal, increased reactivity, flashbacks, and avoidance of traumatic stimuli. Mood disorders: According to DSM-5, sleep disturbances are an important feature of MDD. They are also central features of manic and hypomanic episodes which are an important consideration in evaluating pregnant women with sleep problems. Due to the overlap of symptoms of pregnancy with neurovegetative symptoms of depression, the diagnosis of mood disorders becomes very challenging. Clinicians can rely on several elements to diagnose primary mood disorder. For instance, pregnant women with depression experience anhedonia (diminished interest or pleasure in all or almost all activities) nearly every day. Other symptoms like psychomotor retardation, feeling of worthlessness, excessive or inappropriate guilt and recurrent thoughts of suicide are primarily experienced by pregnant women with depression. Moreover, assessment of time course, frequency and severity of symptoms can differentiate between pregnancy symptoms and symptoms of MDD.
According to DSM-5, symptoms should not only occur for most days over a 2 week period but should also cause significant distress in social, occupational and other areas of functioning. Before considering a diagnosis of MDD, patient should be screened for a past history of hypomania or mania (days/ weeks of expansive thought, decreased need for sleep, impulsivity, racing thoughts, talkativeness etc.). Pregnant women can present with MDD, but a past history of mania or hypomania would suggest Bipolar Disorder, leading to different pharmacological treatments like mood stabilizers before the postpartum period, a time with higher risk of recurrent mood episodes.
Sleep Disorders: a. Obstructive Sleep Apnea-Hypopnea (OSAH):
Obstructive sleep apnea is a breathing related sleep disorder characterized by repeated episodes of apnea (cessation of breathing) or hypopnea (decrease in the flow of breathing accompanied by oxygen desaturation) secondary to obstruction of airflow in the upper airway. 7, 14, 20 The association between breathing related sleep disorders and hypertension, cardiovascular disease, diabetes and chronic pain related conditions like fibromyalgia is well established in the general adult population. 20 There is a paucity of data about these conditions in pregnant women. The estimated prevalence of OSAH is 2% in non-pregnant women. 15 In contrast, the prevalence of OSAH in pregnant women has been reported to be higher and is reported to be between 10-25%. 15 Normal physiological and hormonal changes in pregnancy (including weight gain, edema and diaphragmatic displacement secondary to enlarging uterus) can contribute to breathing related sleep difficulties. In addition, higher circulating levels of estrogen cause edema of mucous membranes which can lead to nasal congestion and pharyngeal constriction, another cause of breathing related sleep disorders.
b. Restless leg syndrome (RLS): RLS is another
condition that can contribute to insomnia in pregnancy ( Table-I) . 21 Restless legs syndrome is common in the general population with an incidence of 3.4% to 10%. 21, 22 The incidence is much higher in pregnant women (27%-30%) with the symptoms being worse in the third trimester. 23 For those who develop the condition during pregnancy, symptoms usually remit after delivery. In patients who suffer from RLS before pregnancy, symptoms can worsen during gestation. RLS is often under-diagnosed owing to lack of awareness of clinicians and because symptoms can be similar to leg cramps which is quite common in pregnancy. c. A thorough sleep history which includes the diagnostic criteria of RLS can help with accurate diagnosis. Iron deficiency (ferritin) can be associated with RLS in pregnant women via changes in dopamine transporter functioning. Untreated RLS increases risk of depressed mood, and RLS related sleep deprivation is linked to adverse effects like prolonged labor, heightened pain perception and discomfort during labor, higher rates of C-section, preterm labor and elevated inflammatory cytokines.
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Management of insomnia during pregnancy:
It is important that clinician should inquire about difficulties in sleep initiation, maintenance or early morning awakening and understand environmental and behavioral factors. Obtaining a complete medical history including risk factors is pivotal for diagnosis and treatment and early intervention is recommended. (CBT-I), includes daily sleep logs, a session on sleep education, two sessions with focus on stimulus control and sleep restriction followed by 2 sessions on cognitive therapy as outlined above followed by a session on sleep hygiene and a final session to integrate information from all of above session. CBT-I also includes sleep hygiene and helping patient deal with maladaptive thoughts, beliefs and behaviors like watching TV in bed. In addition to cognitive therapy, other components of CBT-I include stimulus control therapy and sleep restriction. Stimulus control helps patients establish a regular sleep/ wake schedule, establishing bed and bedroom as cues for sleep and reducing association with activities that might be stimulating. Patients are asked to go to bed only when sleepy and to use their bed for sleep only. However, it is not known if these techniques improve insomnia in pregnant women as well. Pharmacological Interventions (Table-III The risks should be considered during treatment discussions because providers often focus more on teratogenic risk of medications rather than risk of untreated psychiatric illness.
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Hypnotics: If non-medical interventions have failed for moderate insomnia during pregnancy antihistamines like doxylamine, which is safe in pregnancy, can be used. 28 For pregnant women with more severe insomnia, treatment with a sedating antidepressant or sedative-hypnotic may be necessary. Commonly used sedative-hypnotics like Zolpidem have limited reproductive safety data which limits their use in pregnancy. [29] [30] [31] Benzodiazepines: For severe anxiety and insomnia benzodiazepines like lorazepam can be considered. Although earlier studies have shown increased incidence of cleft lip with their usage during pregnancy, recent studies have not found any association. 32, 33 A recent meta-analysis 32 showed that the risk of major congenital abnormalities was similar in children born to mothers with anxiety and depression but without any drug exposure in the first trimester when compared to children born to mothers who received diazepam, temazepam, eszopiclone or other anxiolytic/hypnotics in the first trimester indicating that prescription of these drugs during early pregnancy may be safe in terms of risk of major congenital anomalies but further studies are needed to confirm safety. Thus, informed consent from both the mother and father as to risks/ benefits of these drugs is warranted. Case reports of possible withdrawal or toxicity symptoms in newborns exposed in utero to benzodiazepines have included descriptions of increased sedation, abnormal muscle tone, respiratory or sleep problems. 27, 34, 35 For pregnant women struggling with extreme sleep, mood or anxiety symptoms, the benefits of using low dose benzodiazepines may outweigh these reported concerns, however, the lowest effective dose should be prescribed to lower risk of withdrawal and toxicity in infants postpartum. 27 In summary, benzodiazepines in pregnancy should not be prescribed carelessly and without a full analysis of the risks/benefits and thorough discussion of these with both parents. Antidepressants: If the sleep issue in pregnancy is due to depression or anxiety disorder, antidepressants with non-pharmacologic therapy can be helpful. Sedating tricyclic antidepressants maybe a better choice because of lack of evidence of increased risk for major congenital malformations. Though concerns exists regarding the teratogenic effects of antidepressants, 36 there is very strong evidence that antidepressants do not raise risk for congenital malformations [37] [38] [39] with the possible exception of paroxetine which has been associated with cardiac defects in some 40 but not other 41 studies. Studies have also shown that fetal exposure to maternal depression with or without exposure to an antidepressant also has negative effects on infant health . 42 Perinatal toxicity effects like jitteriness, respiratory and feeding difficulties, and sedation have been described in cases of exposure to antidepressants but they are generally thought to be short-lived and not life threatening. 36, 43 +++ May be recommended, ++Recommended only if benefits clearly out way risk, +Use with extreme caution due to risk to developing fetus, +/-Not recommended unless underlying condition is severe enough to pose significant risk to fetus and/or mother e.g. florid mania or psychosis, severe agitation, active suicidal or homicidal ideation in context of a psychiatric illness.
